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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a measuring 
action with as little error as possible even if 
measuring distance or time is long by eliminating a 
processing speed problem when a position measuring 
device having a short signal period and high resolution 
is used. 

SOLUTION: This device has graduations 2 on a pointer 
scale and a scanning unit 3 that moves with respect to 
the graduations. Analog increment signals SIN, COS 
caused by the position measuring device 1 and produced 
by pointer scale scanning are introduced into a signal 
frequency changing unit 6. The signal frequency changing 
unit 6 can vary the signal period of analog scan signals 
to hold it constant according to the desired or required 
signal period or frequency. The analog increment signals 
SIN*, COS* corrected are transferred via signal 
transmission conductors 7a, 7b to an evaluation unit' 4 
installed behind the device for further processing. 
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[mm 1 ] mmm 6r.r><omwomitLmm 

ti^d^siN. cos^ai:^L, fi-^Jl«lo^:i- 
h (6) iCj:Of*a$*l-Ct,>SSffla-f h (4) tee 

2l•rs7:^ay^9»m#s IN' . cos- ommm 

[fll*B 2 ] ffiia:^ 'jh ( 4 ) < i 4>-o© 
$IJ®ifi^ ( 8 ) */M/-C<t^j§«|pJ^a^ h ( 6 ) K: 
C©m-^iaj«nma:^»y h (6) lCj;:f)7i-U 

i'tf^ft^s I N. cos(Dm^mmspi-smt?>tc 
mms ] ft^^jwois:^- f h ( 6 ) w^^c < i 

^om-rtJf h (9) i. ffi:^ffl|{CSeg3*l 

fc^i»S< :'©7'yf;l'- Ttai^Jgg ( 1 2a, 

128) =s:mmti>'pf3:< th-rxomi^miim-oim 

088 ( 1 1 ) i^tiC t ?r«lffiti-r 1 (ciSlS 

(i»*«4 ] fi-^^IPJ^J^- h (26) \t'ptji < 
i^>— (2 1A,2 1 B ) ?:}#-:>ii>;^j:< tt>- 
-:>©gB«lilB8 (4 1 ) «rWl/. C08B«|5IK«T FUX 

m'S.imYmwmm. (2l^-2lA..2lB,- 
2 1B. ) cn^©«MJ^(cB-?-n-eni¥«a 
hcce«-r'<ttt^^s IN' . COS' <m% 

IW*«5 ] M-^JiXlpI^ar. 5, I- ( 2 6 ) «, A;'3 

(2 9) t-}3\^m\\=i-^-:>\- (2 3)?rWb, cn^© 

N. C0S?:2iArt> HK:. F»jjfa:::-^h (2 9) i 
:^lSllS|SiJar.-;, h (2 3) <0^1l^Vi\tr KlxXlt^^a 

h (2 4) mm.tinx\,^x, c©TKu;^it»^ 
-V h (2 4) tti;'3ffli)Tietiiass (4 i) ©ii> 

)&< ifc— ?©«!»« (2 1A,2 1 B ) ©T KU;^}g5E 
$ii/c*®J^ ( 2 1 ^ - 2 1 A» . 2 1 Bi - 2 1 B, ) 

sp-c#sci€:^t-r*iii««4(ciajK©{4ajwssi 

So 

[i«*Ji6 ] (i-^^wpr^:x;i y h (26) \mit^ 

e(25. 27. 28)<!: fC A:^H-8fc3.^ f h ( 2 
5) . iiiisi-J^ JLJL MSB) *j<l:0*:^P-fe--;-9-a- 
7 h (2 7) 

A^lfSt:!- h (25) fCttrt^a::. h (29)© 
ffl*fi^?:3SAf* . -entc J: 0 SIBg©amsa'JSffl 
SPM«*i{)SCi*ir*. 

iiiittJIitJt- ^ (3 8) «jltfStifctf:!&©3^?r^Aj: 
<ifc-o©»fi[^ (2 1A.2 IB ) K:J:I3^(^. 



(2) 1#P8¥1 1-25 15 
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1f a::. h ( 2 7 ) W, A;':tm:a- v h ( 2 
5) ©ttl:^<i^tcJ:»3iliKWtc^Bg©S«(aH©afIS(i 
T K U>^it»:i' f h ( 2 4 ) ©lliR©ttSS 
iiiiSitlKJ^- -V h (38) ©j||S©t»ai*^6#^6n 

3£ffl S P M illjiilttg©^!^® I P M{C-rn*J* 

^. T KU;^itS5!JL- -:; h ( 2 4 ) ©r K UXitStfiiA 

i ^ *S 5 (CiaSS©(4g!SiJ5£Sg. 
10 tfg*]B7l MK. ^EE^SBtJSaiiiKM-ri^^^ 

^-^'p. T. f ^aM-b>iJ-i'jST5^m^^a (3 

tfiJi-^ h (2 7){C3IAl/. C©:/D-b^;-9-a:ii. h 
(2 7) *ijlK©il»J{4g©i'JSfii I PM^i'lSrSJ^c 

im 6 (cgBi£©{iSij;£^s. 

[iS*JS8] ♦K**aK|-r-5ro©!gj(*©ti*t(4H*ffi'J 

■rsti^cc. «riattgj9JSS^g*J^^c< ifc->pf©(4ta 
20 ©rtifcT^^ni/fi^s I N. COS*Hl:^l/> M^jg 

h (4) K.fm.ti>7t'am^m^s i n- . co 
s' om^mnsp' ^'pti< ^h—o(om^^m<Dal 

h (6) i^gShri*Sif«i--^ h (4) © 

p^©w«i^ (8) ?:/^tr, 'e©B#©^RS©ft-fSW 
S P^ffi©ff-^ms P' k:-Scc^»3»x.S|i)'<aifi# 
30 ;!)ii?iB:x- h (4) i}■^hm^mm°l^^~y h (6) 

'^eins c 1 4i|$fiii-r sis*^ 8 ccists©m 

[ft^lO] T:>-aytt^Jff^S I N. COS©m 

#^wsp©pi^w. -s©w»B#*t. rtftjn. 
criiii^^siN. cos©-:;^F©«-^*«feDSc 

i ifei^i -r •5fl«« 8 iClB«©*ffi. 
[m-m. 11} H«C. (i#jlWor^:i- h ( 2 6 ) 
Vi{mt^m.^WL{2b, 2 7. 3 8)K:J:04D4 

■rsW3}?^8{ciBSS©:^r&. 
40 [nm. 1 2 ] m^'m s p «^i>^c < t ^-rxom- 
^(2iA.2iB) {cj:i5?^sn. c<ommtm 

mi^=i-^'.' b (2 6) Kl^t^L., IBttlBiSS (4 1) 

lA,-2 1\.2 lB,-2 IB;, ) CtlU©^^ 
J^«i¥ffia h CCSiif -^^If ^fi^S IN' . CO 

s' ©^■n^n-E©<i-^JiitiAiff)Sot:t>sci«:iHf 

® i -r i 8 «cf B*8©:^fffi. 

(iS5i?3i 1 3 ] iiga'j:£«g*>6tt*&s*a/cfiti©r 
nfc-*f©t9^fi^s 1 N. cos\t^ti^innn:3-=- 

50 y h (2 9) i^^ija;:.,. h (2 3) KWAStl. 



3 

CtxmO:i:^y \-<Dtiitl^t,Ct,t7 VUm^:!-'^ h 
(2 4) *saaKB$n. 7KU;^lt?»a-f h (2 
4) K:j:f)ffl:^ffiiJ-ciEtai88 (4 1) ©iJ>!5: < i «>-o 

©Sigta ( 2 1 A,2 1 B ) ©T K UXfg5£$n/c«^^ 
(2 1A.-2 1/W.2 lB,-2 IB, ) ifimmStXiCt 

ii^mttinms 1 2 {cgBtso^. 

[it^ 1 4 } {iLS9mvms.mc&cmmi:f»]E 

A^StS»:i^"y h ( 2 5 ) {C^jfa;:. -y h ( 2 9 ) CDlli 

^^c<ifc-o©^©a (2 1A.2 1 B ) (Cj:OlltfS 
*afcMfSi*<jijitf»J^- h (38) (c J: OSiJES 

n. 

(2 5) ©ta;^<i^*»e>ji«iw«:iiBg©sms©S'JS 

fits PM*««)-CllBR©IISiJfiS©iiJ:£ffi I PMtib® 
t . frlBtlSfii I PMW7 F UXlf-^a::. y \- (24) 
©ilRg©ttS§<!:3i3aim3---v h (3 8) ©JIRR©tXS8 

tifih^^hti. sma©«i5£fiisPMiiis>jta[g© 

--^F (24) ©T FU;^itStfflAZW*i7'cHr v1>-a 
^^.i; F (2 7) (Cj;fp-S«:pJ^Sn?>, Ci«:#mi 

p. T. fift^WL. chm>^^'^j''-i'i:fti-bv^ 

a-;,F (2 7){C^AL/. C©7*u-fe-:;-l>-JL--:; F 
( 2 7 ) (C J; 13 M(c||fig©ISSiJ(4i:©SiJSfii I PM?r^ 

ieis©*ft. 
[000 n 

(»M©)ar*«^^»] c©^?gw. {nmn&ms. 

[0002] 

[Se3S©!J'pfi] ;iftJ©Jt»S;ffiHiffl3£J^gCcJ:<5. Ktc 

'fmti>mm:^=-v i-K-m^-r^cthv^i,. com 

iAS-C#*. C©J1-. fiiBtc«<??-r2>T:^ni/ti^3-fi-^ 

{CJ:*a#Kfl}jS»©f^toO{c. 3l£©S{S*Sl»«*© 
5>gilg|5^A5@S©«Ji4Jf5fiX-rS. i'Djg. 
#ISjK5¥4<!6fflbfclS^. ffe©ifi©»S(|gp»?:@SI©« 
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igi bxmmtict fcs*w«:#^ ens, 
[0003] r:^n yii»m-^©es«:tf ^Ji^ic«. 

{cj:om-^©E'^c2>^>fii*5tfbn5. ri•um^m^ 

[0004] »JSffi*5ii5< . ^-ncciSD-cfi-^^w^i^ 
Itlif^-r S7fe^{4g»IS$|g*<8ffl-r S i , T t n if^^ 

mn^BM.ri>mc-'A<Dm^ifi^ci>. mut. c© 
a©i^a>]:£$ig©@-^^xii)!^iii^ o.sMm ©ustc^n 

(i, ittSWat.^ 1 tn/sec©^ttjig-CK^C$*] 2 KtH2©g 

g©Ttayii^#©iiii,^fi-^Sig|!f*i4D5. i.*^ 

b. C©«©jiSS^©lSi(,»7:^ciyii^-^?:i"©i¥ffi 

tft>n.sfi-^rt»r«. fi[Ea'jsjig©anw-ciEK 
jg©tt»fi-^*iBm^fr t ^cs. 
[0 0 0 5 ] K(c. i£;ffi«is>9; •&<!:. wmm^m.-^^ 

&it)^ni,7i-u i^if^Mf ^©^^tfeCcKT SRJ i 0 -C 

taStilSA^Si^ i3i:irigfflT'S{5igi«g©Tt D 
tS^m#©^f»t6(CB3 L/T J: 0 il5t,>Sil*J*l; 4. 
30 [0006] 

(l*M*i}S9iL.J:^i1-*SISI] C©l6B^©»lli«. - 

«:±iE©Fflgi*Sf^-ct*(4gS>JSi^g*j<fc!>m«iJS 
Kg?:«lf'P3-tf4:^€:!itt-rSC<!:CC*S. ffi:^-C. 

{4g«'js^g©^^eB{cM or jsgtcfiss-r ^ ©s 

)£B#ia)!i<S<rt. T*SKO^II©ii>^j:t>8'J3£»fP*s 
[0 00 7] 

40 mm^mm itci^xD^m ±iB©^«. c©3%hj 

(CJ:0. tBS*aBttfr*no©«)«:©tB*fttg«»J5ET* 

(igS'JSI^gcc^-^r. tBJstasJi-rsii^tcmiefigiSI 
5£$SgAiil>^j: < t ii-noim<o-f inter t u yti^<i 
^siN. cos«ffl:^jt. <i#Ji»i^i^f F6«: 

.tOfigSnri^SPffi:!--:' F4tce*TST:>-ciy 

it^m-^siN' . COS' <Dm^mmsp^'pts:<, t 
[0 00 8] Mk:. ±5e©sSgi«. c©»qg{cj:'3. ffl 

50 ^Ftjni)r«>--5©^«:©«w(ag«:a'js-ri(agffls» 
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&mmM^&f)^'pfi < i t-j(=f©(4tB©-rnfcT toy 

m#SIN. COS=&ffl:^0. ft-^^JW^^i- h 6 

m^msiN' . COS' ©M^jajwsp' ^^j^^c 

ViiCi^^-yXm^S tit 1,^6, 
[0009] CO^H^CC<}:S{4BaiKKgfciO'CCD^ 

mMn^mmic^*)m^^ti?>. lo 

[0010] 

[0 0 1 COIgB^tCiiteSCCjCf). «* 

fir «^Mte%lS«) •5 /c«))SII S n/cIKj«[t«te J: 
[00 12] M:!^-;' Hcej^Sti/cTtaytf^li 

*W«:S-:J*ffe©WfJ'i«fi£©orffitt?!H4i;5. c©c 
i«. c©®©(4gt]SJIgrti^<i-^a-^ 

)2:*iofc^ffl©i^=&tia-rsii^«:i|$»ij)&:m'^s€:^* 

Hk:> «:©«?g«cj:55agBC©ffl©(4gi!ilS«g 
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(00 13) 

[IIJ60)] C©l6W{cJ:Sfl[ga93£Kg*Sl»«C©^ 
W«: J: S 7^ffi©ffi©ipJ **5 <i: 0*^©»iffl«, ^0ffi«c 

©i«w{c isiigsis^g 1 <Dvii-mm\t^&mm 

{4gi>J^^g2-C^D, ii^«c<i:o-C. «SiE$*afc7t 
ai^tf^fi^S I N' , COS' \im^BMMUlaiJ 
b*^ t r H^C 5«!«©fc«t>{cag§ nTl> -Sff ffiai 
h4{ce3lS$n.5. Bffi«©BS2 i^Sa;:. h 3 

B. m^ktx^mfommiri-rxousiAcm^ 

4iurB. c©*^. nmmo^^ommm^ 

[0014] m^inf^cfhtmmvzmirmi^m^ 
c©se5S0ii©if{c. mmLmmmmit^mrKofmic 

t titer i-u if mi^m^s I N. C0S1fim^ti>. * 
©)i^. ^i&:< <!:4>-o©, JifSL/<B 90 • iitiOf 

n/cig«swK:^ia$tifcfi#*5ii;:>sr**, enroll 
■5fiigtsa^*t(&-rs:^rfi]tt«fcfciFijffl-r*. s*wcc 

[0015] mmvcmm^m^:J^=^ -j h 5 k: j;st 
tayti^fi#s I N. cos©^B^a^^«i^tfJ-c 

^■rJr^CC. jlS)5:gS«oaS2 4^-r«.li^. 3t 
6. 01f B«^©^2Mgtcra-r€.i¥ffl«r^ 

[0016] m^u, %^&mm^m. i ©is^, s*f 

-e-^-rsi. Ttad'it^M-^s 1 N. cos© 
»flfe{C!i:«/j:m#»4a:i h 5{c«-o$fcB-e-nJi( 

^©ss2*'6s*ti//cf-/s^%feim-rs. Mtc. 

f^ccSi?g-rsc©*W«:j:S^ftg«> »*W{C!^<*-C}i5 
ffl-CI?^.©-C^c<. T8ftf-CJ^fiK§ns(4gi|iJ 

5^gK:t>fieffl-c&> cc-c«@s©a»tt^-rsjt 
©i«?gr^^en.5. T^if-cjf5fi£sn/c{iigS'iS^g 

©ffj-CT t a yJi^fi^^riaSt" S©CC!^SiJ{ca Ufca 
z-vVU. 04(c»-:JgrE«:»L<SilS-rs. 

[ 0 0 1 7 1 H 1 cc^-rs-nis^ii-caiSis^K: J: 0 
m-titri-um^m^s i n. cosb, ft#^w 
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immmom^. ^a^-i; h3©««:iBs$n-ci-» 

a- V h 6 CDpJtEiije.^tcM-r •Sl^Jffltt. ^ 2 OWT© 

I N, COS«. 

y*i»<i#siN' . COS' tbxmiicmmtitcit) 
^. iSEsn/cif^m-^s IN' , COS' tiastis 
N. COS<i:«3:A:afi»M#Ji»i*SC>tt/h3t»(t-^^jfi 
(0018] MK:> 0 1 K:«§¥ffiaj:. 7 h 4 ?:{4Bii'IS 

i£:^!&:pi^*5-s©$fltsi(i^{cj:»)s«$tis. mam 

#©«i^Jii^^c©/c*K:^ijffl-r^.ci4)-cti, gf^ 

St^Bftk©aSS^j:g«!^-CaJ^-c^ 
[ 0 0 1 9 ] la 1 tCB. MCCd^^^a;^ h 5 iiVflfi 

> h4©iffl©itfifgsft*iffl^i^©j^-cs^or*4. 

oT, ^^ttri^^ci^Je^ft-^s I N. cos^{4gti 

■c*o. ^n©/cto(i^jaw©oj^*^{f-^^Wpi^a- 

(i^SIN, C0S©Gji{3:, 0 1 (CS^f J: ^(c, ffiji 

L/C— o©<i#es^*iia4SSi/-ctft)ni*\ -o© 
f^©ii^. 7tumiHt^s\\i. cos\tm^mn 

[0 02 01 ffffliax-^ h4{C3l47:^ni/iS^d#S 
IN. COS©<i^^W©nI^{*. «<?©aftA>e)i£MI 
•c*S. t^^«. iS»fl?t6©aBS')S*lil 1 ttibtSW/h 
S<Cfi^^«l!©T:^ai/ie^#S I N. COS^ffi^ 

^ci. c©J:5^cifl^K:B> fi#m©it;^*St>tt<i 
[002 1 ] ^m.<J>mmt^^3.z.v I-3©lffl©i^ 
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ne^tf^m^siN. cos©fi-^jgw?r^<^g^t. 

[0 02 2] m^m?:lt:^?-li-'5.C <!:*i!i:>S%Ji^-C 
B. SK:-e©B#©fi^^»|K:d>'5: < t fe— :)©m#SW 

Oiii'iii^ciiB^ 7:^Dy^i^^i^s I N. cos©m 

^^«l*ii;«C$ti-SC©S©^?Bt©^?B!n= 1, 4. 8, 

10 Jl-tc. 0j^«TgtH-©tS^. jS^«:^NS8a©^<S^n 
4>^^C©^H^{Cj:03StR-CtS. 

[0 02 3] 7:fpi'Jt»(i#s I N. cos©m^ja 

?rl?tia:^ V h 475^e>[iiSfJS$S!l 1 K:|!{K:^-<fca: ^ 

s©atjfi-^jiJW«:^ffl«K: J: *) m^im^mTnbx 

[0024] Ma;:.^ h4*>e.{Ej^$tl^>$fJfflI 

20 m^«:j:«jd^Js»}*B]^^sj©^{c«. d^jaja©Dj 

T:^CI^/^»^#S I N' . COS' ©Hi*{ClWO»to 

^. cncciDOr. C©^8i)iia5rllirFia'5i. Tt 

10 02 5] B.m$tltc7ttHfi^m^S IN, CO 

s©fi-^)glW©c:©J:^cc^Sccft#-rs^^B> Mi^c 
^ fcfijffl Dltg;^cz:-:)W±©m-^^X9K*S{>-ff l:f T. t>^.^ 
30 ^rtS. o$ri. mB^S!t©iiaffiEaccab/cff 
^^)W^>S^-»B*^^«n4r:^^^/^t^M#S I N. 

c 0 s bxm. -eti^offlf ^^©fPsasjci&D 
[0026] Bim^titcTtu ifi^^mns i n. co 

B, |J<©:^ffi-C!f^4, t^;iBC©/cACC54fi:b/cji 

SIN. COS©ii«^©*!c*«ltH-r^Ci*>-C#S. 
40 )tfj£;T*aSt««B. -S©3lS-C7:^Oi^i@»d#S 

IN. cos©<i#m©^*s*-r*fc». -e-©!^ 

[0027] (i^^WoI^a- f h 6 ©oI«l>5:»-^ 
0ll*felTK:iil2©Effi«:S-3€?»l/<Si^-r-5. c©« 

^. 0^T'5^ifeW*!!$K:g|l©ffig®CE^gKISc;f^ 

ifi^^^s IN. cos ^t{M^mm^3.:^ yheic 
50 "jicrtaffm^^fmsiN. cosoi^mf^m. 
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imwi. ioo(2i'(D»sii?:tf -5*^. m=.p^n3.=.v h i o 

yhQ. 10 «-€-h^'n-o© tfV J» ibffi* ffl:^> 1/ . c 
©7'i;5?;HB«fM3nri^.2)i2tt|5ISSl ItciHiH^ii 

m^tii. coiatsiissi i\t. Ti-oifm^m^s 

IN. COS(Dfm^M<Dm'j(DomMLT\IX.>fiti>- 
i9Dni/A:«#iKB*i*i;-5. ffi:^fl!iJt?ffittllB8 1 1«C 

. COS' cn^©<g^iES4i 

fcif^>m^SIN' . COS' «i^l,^-Ci?1ia:iy |-{C 
[0028] H-^m PS* of^l-?. *St^* 20 

«> m^jswsp' isja^mmmmjEthtcm 

(t-^S I N' *si?i6ax-v f-tcej^SnS. C®JS^, 

[002 9] 03{CB<SiE$n/cti^fi-^S I N' ©fi 
iHWi?5SU/cJf5-C^nUT*S. tf^<i#S IN' ©S 

ffiW«ciE!^2SgKJWRM-ctaAsnr(,>s. c©i»^. m 

^itshtcm^m^s IN' B. fi^^w«r^:i--^ h 

■^^SM^:!- y h 2 6©m-||l5SW*H4 
{4gfflSSIgfCilSo'fft:fct,»-5©K:a urc^ 5. S*f5© 

[003 01 ffliaj:.^ h{CiiS7:^ni^Jt^^©li 

^«;b'3©Difi6tt©Ji-cc. m-m^mic-oi.^xm'^coti 
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ts^M#s IN. cos». n&m^^ms]$^3.~y v 

26CCzfA$n.2). C©ax-, h«. 5te©^©Ji^J: 
^«c. i«:fi^ji»3©pM?:5l*§w. lll:^jfflI-c^&nK: 
^♦D-iiTigiE3nfcT-^nd^t9^^#S I N' . CO 

a,3 7b ^/rorMJ^cSiaa^r-r^Sffiaj^v, h 
iff) icBmstii. ^cv. m^um^mjimmHW 

[003 1 ] {4gi>j^sig**i^{*T^it»^e.tii*5n 
/cJf^ii^ SIN. cos im^mm«m^~ v h 2 e 

ASn-S, rttta;:. .;; h2 9{CJ;9A^(i-^S I N. C 

h2 9ttiU;^jffiiJ-crt}f3nfc-rJ^$;ufi^DS* 
*i>«A:^m#S I N. COSJ:0JSiS«!©i«i<>*§»-'< 
;i';^*a;'3-rs, :^[S]lSiSija^7 h2 3CcJ:0. so" 
^^©^^--^©li^fi-^s I N. costcs-^ttB 

[003 2] rtJf7"i>i!;Hi-^DSfcj;i>':/7[6)fi^RS 

fcr-5f«iK3 6t3 8?:/M^rT F U;^!^:!" 5- h 

2 4{c*A§tis, aiti:^isi> *€»t,>«swKofc:^isj 

fi-^RS«:rc;i;r> 7 Kuxtf-SSta^i^; i- 2 4-c«> r 
F u xitiKfiA z w©^M*5tTt)n* . B5a^Bti©ii^ 

S©ffliai;<7>^7>Fr *>L<BHf!!3ns. f^ii 

i^Sfl©Ji^«CB, tBff5-'^•J^Xi»^CT FUXitStfilAZW 

3.s.yhZ 9©5©g>'<^i'X**t>»f'j;*;Kt#D S*J 
ffl;f3l//5:c>):c6. r Fu>^it?SfiSAZW«:F^-c*S. 
[ 0 0 3 3 ] T F UXrni:!^ y F 2 4©flJ(Cii. IBtg 
lil%4 l^iSIE^nri^'S. C©iS«llil8g4 ItCB. la 

/c:i-:3©giS« 2 1A,2 1 B c©^e^2iA, 

2 1 B «^n^tik<i©7 \'-i'7,m^$titcmmm2 1 
lA, . 2 iB,-2 la, vnmsn, sk<i©s 

®)S2 1 A,~2 lA. , 2 1 8,-2 1 B, {CtiiEIJM^* 
€.mi*^MI^©^^c < i 1 S»3©d-^Jgi|ii3!ii»tS 
nrt,»S. <i«©k<i©S«JS2 1A.~2 lA .2 18 
,~2 1B. BT FU;^Jg^g3 4A.3 4B *:f^UrTF 
uxtm^t^^y F2 4(cj:0$iJiai3ns. C©<i:^(c$iJ 
8PS*X*^1S«2 1A~2 lA. 2 1B.-2 IB. ©^ 
^XK^n^-nri^^f • r y^»S2 2 
A,2 2B tciSaiSn, cnK:J;ip||i>'T:^aj/ti»{t^ 

SIN' . COS' f)mis.^tx. wm:^=-'^ Ftcaien 

S. MCC. f'i^ir;!/- 7:^ai^ftg2 2A,2 2B©« 
-en-en— 5©3SS!S7 ^jUiffg^^-leiSS 

■f) *JEE3nr(,>4. cn?SE©7^jufSiHiiKttff 



(7) 

U 

htltc7tai/i%^fmS . COS' «:ffffia:i 

(00341 mTnnm&mva. *ti-en-o©ftgi 

«2 1A,2 IB 'km'&ti>-'0<D7Vi^:^^7nS3 4A, 
3 4 8 ©fSST^T K UXlHSa:::. h 2 4<Dai':^*ifie 

[0035 ] ©f^{C, ^Hie»^il-C«. T K U;^ttlKa 

- f h©-o©r F Uy^}i7nS*sfc/c— 3©g|»^%j| 

;^Jg^nS©HI{cii. 90' <Dmumii>i><ov, coy-n 
Stcifj. ffl:^m#{c*f-r4E?SSI»teJ:c;f^?SMI!t© 20 

[0 03 6] 7:fD^it^fi^S IN' . COS' ©tt} 

■hmv^^m>mmmv' w> a^-rsiDSfii?!!©* 

^WS P©pI^»/i:/ci£!^©{i-^jgX8Bj^^S(n«inJ 
fi6T**. BP^. SP' =n>lcSPT?*S. 0*0. 1 

ym, 2um, 4Mm i 10 Mm ®T:fn yit^Jd-^S I 

N' . COS' (D^tim<om^mmsp' ts^^d^. m. 

-D-r. ffl;^IIJT<seffl-c#Sfi-^;i»3SP' «m^«c^^ 30 

^ 633 nm©He-Ne V-'f-^^mthi^-^. \/2= 
633/2 nm ©M#S I N. C0S©ft-^JS»iSP*i4^ 

htxi. c<mx\t. wjj<Dtm^z i a,2 i b ta 

t)mwim s p ' <Dm.'\-^m.{^x^^m^mm^\^'o\E 

-oSO. 20 Mtn ©m#ii«?«:^-:5iE?SMI^ 
[0037] tB;'3ffl')-C!£>S^f<i-^^W{ct£;D-c, r F u 

:^^^S3 4A,3 4B «*§fl5^-?;U;:^««CrtJf J^- y F 2 40 
fee^2 IA.2 IB ©S!i-ofc«^ii2 lA,-'2 1 

, 2 iB.~2 IB* (ct&g-Ti.. t^^tf, mmwrn 

^JiRB 10 »im©7:^oyi9^fi-^S I N' . COS' 

)\>7.^vftfs.^. r>%^. 1 A. ©fgtci^i* 
■c7Fu;^^/T^s(c.toa^i^2 1 A, ifimmimm 

UX^7ng3 4 A.3 4 B K:>*t-rS$<)®X7^ 7'|i«5 7- 
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pM«^n{C«T FU;^^7fS3 4A,34B ©-S©SI1 

[0038] fifoT. »#«2 1 A.2 1 B {Cttft^^W 
nl^ai "V F 2 6©C©J: ^^cUSSPlI©*©^. iE?JM» 
*j J: {//S /c«^?£M»© f'i^ f ;Ki#^itifii*i«« 3 

s I N' . COS' ©m#^^sp' * 
•sinartDyig^jfi^s I N' , COS' ©gt?^r 
©ft^^WSP' K:MLrsSIJ!©ga^{ci5:-:>r(,^s. 
[ 0 0 3 9 ] T:^a d/Jt^(i^©o^m^S»J* C©i 
^tcH^-r^R^DOK. frK:siH^ufcEi2©llitpil©J: 
^{C. <i#ja»ioJ^a--;' F©StIt:-r*gBtiIi8SCC. S 

t?^^©s^«:jtot:. hh\.A^mimx'SbWim^^ 

«?©#'? (cJPtor. iE!2Mf!fcJ:0-/$/c«^?JHS{© 

^mm^^h'^in'i^ct^^^x^h. m^\t. 04 

SiMO/cpI^ccM i.T-5t©S»©<i#Ji»i© 
fd^^^JiS-tt. T:M3yif^li^©ffe©fi^m*et 

[0040] mc^'x.wmuci. ^ tc. z.<Dwm(Dm 
^'mm^:^^ f 2 e «c». gicagsi^Es fc«fi^ 

©»E^e*l*i. <l|iE#©<!:0-C«> A:'3tHB(a:i »^ 

F2 5, ji3it1-iS!:i--i' F 3 8teJ:i>':7'a-fe-;'-9-a--y 
F 2 7 4 ^If ■£ C i *i-Cif M^jaWpJ^a- V F 2 
6 "t>©C n^©«if^*WT{CSiHj-rS. 
[0 04 1 ] g!£cc±riJi?BL//c7^yi»;Hi-^DS*sc> 

«^gJe>'^•;^X©f^©F»9tt a::. F 2 9©tH;^{i^», r 
-f»ei2 8 4:^LrA^ttiK^^i' F2 5{C4>*A3 

ns. 0*15. ias©A:^n«fiiEzw(3:^*'cesi§ 

F 2 9©^§^^''^•;^x©|!!?:^■r. A:^fh 
f»[fflEZW{c9T:E©fi-^jaWSP^^»l/-C. 
^tti©Tgttt©«SA., ,.©3^*5:^4, rt«>^cO 

jiiS^wica'isf iig^. HBg® smsoffljEffl s p 

M. 

SPM=EZW*At.f,/8 (SI) 
i^c5. C©Ji^, A,.,./8t3:A;'3m#S I N. COS 

©<i-^^jfir*5. mnxjicw^mxw^^mm. 

ffiSPM4C©J:^{Cl/-C3}c«)SCi». A:^Jtt?a^- 
f F2 5©f^K:B2S$n;rc7"0-b^»lJ-a--:, F2 71CJ; 
O^ftons. C©Jg^. jLji F 2 7 «aM 

:/nt^rf-©f\:t>»){c}gfiXsnt:i^5. oso. m« 

[0042] l5l««CKK:±«:^'-i/cT F \^7.^Wi0.z. -j 
F©mw. iiiSH-K^::- •;' F 3 %1)^Wminx\.^i>. 
SE^r. -5E©jijaStafiiDZWlJ«6St«2 1A.2 1 B 
{Cj:»)^$-C?f o/cT FU;^Sn^S3 4A.3 4B ©jiji 
a^rSr*^. *it<»WS^fS©lliiJfil©SJSIiiI PM©^ 
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I PM= (DZW+AZW/k) *SP' (^2) 



:^oaij!efiisPMi i PMCDtbiiAitftotas. 

!£|iSPMi 1 PMOHKl-rnSt^Stxiltt. iXCC7"a 
^v^:3-=-v h2 7K:J:>)7'-i'»i^3 0?r:^L'-C7K 

J:'J±T3-tf5J:'>K:WSli3ni. TKUXtmfiiAZ lo 

^gta2 1A,2 IB ©fl6©^^2 1A,~2 lA. . 2 
lB,~2lBk *iS(IiSl3ti, C^l/r«iESti/cT:^n 
i'Jt^M^SIN' . COS' -hm^th. 

c 0 0 4 3 ] c 5 ur. «aij(4gaijsiii i PMis^ia 
g»jSfiisPM®ffl©-rn. fifo-caga'j5£-co^s?: 

J: ^ ^c(gIEWtE%^gcc« c c -r «« ^ ©MH^^ 
ll-©^^i®«. mtfr:^ad/'tt^fi#s I N' . c 
OS' ©Bif;£©<t#JS*iSP' ©Jr^Ji. y-h^us-c 20 

6ns3i^©iP{4ics=t or ^ffl-r ^ b — f -i^g 

A, •5<Sffl-r.SB^W©5l^Smccai!)So 
2 1 A,2 1 B atftll;'3ft^jgWS P' 

G> cnB£tcSffl-r^SMJi2 lA,-2 lA . 2 1B 
.~2 lB.©ISk(Ctfc#t-^, feS«2 1A,2 IB ©H 

ii*>ji3fi-rsi, is^3{»ijRar5©r, mLvamm 

[0 04 4] 5tK:iJi?«l//cteaccJ:0. 30 

©teiiKseiaijjtfiis PMiiii9i«ij!t<ii I PM©«mb 

^(CJ:»3> l\-2 lA. . 2 18,-2 1 B, © 

®/jN$iW^7^ ^*iJ: 0:Ac*c»^M©it^. T K u^it 
|!fffiAZW©<giEW*5ni. C©igEiE«. fflSPMi 
I PM©Pii]r5}cii!)/cfn*5S/jN©$iJfflixf-5'7'ifiJ;0/h 

3<Jfe.S*-C. T Kt-XfttStlBAZW^&iT^-fi-TtTt) 
na. C©T h'U;^im«iAZW©C©J:^^JiSjE*5^ 
g/h©ipjap;^ ^ifi©¥»J: 9 ;^*t»a^iW5£fflS P 
MiHS'IfflSffl 1 PM*^6©1'n*i**tl^tCgi{C?ft> 

h.hts.h. w>'cm\%m.t.tii>. ''$Lr,x. i4a»)5£js 40 

g©S;*:©^M*5*iJ®*i©*5>©gg«c* S c i 3!>JafiS 

[0 04 5 1 SiJSffle?:M«:±^$-t*2>Ci. 
C^j(ii'©^g?rMCCS/Wfr^.Ci«> »^^2 1 

A,2 1 B (o^vc.mti'^^'mmjmm.m j 

n*. i3»l£;-r^.E?£Mfa*4t->»^3JMfS©j (S 
jgW*i^J»©iS^. <i#S»Ji)«5S©fffl©i:bCC<fci^^lS 50 



■mmifi. {?i)A(3:fc/c-o©(i^jgR9©ii^<t:o/)N$ 

[0046] l|r©^^?S«. »lS««:^8!j-rS, 

wamff P . ssTte j:!>*aa f ©j: ^ ts.m^(D^vi 

*-2). MK:. ^8(i-riJaH©^fl=CcS*0-CilJ5E2gW©* 
©^©:</;^ifiaE*»;i5Ci(C*S. >^v*-^\>. 

ifc«gffl-rit-Aigi©ig!SAi.„fe^t)5. en^. it 
^^siN. cos©m#s»!sp«>g:tos, 

L. T:^Di^it^-^S I N' .COS' ©ttl^'jfi-^ffj 
©d-^mSP' xJi^^-C*^. St-oT. 
(C. A*(!M©fi^J§WSP<i:tll;»3(|i)©fB#mSP' © 
lffl©il«jM^SP' =n*SP*s^'rBl5SC<!;*5^giE 

sti^ct^ c©fc«), S4{cii^-rsesfit^©ti^> ft-^^ 

^fiifiiWSfflS PMJtHT'n-te -t^-ai ^» h 2 7 €:/M/r 

IgJ^/N-^^-irib-^iCffiffl-rS. SPM= f 

(p, T, f) , C©*!^. ^a^^^•7>-^^p. T. ffcJ: 
o*. t&^cci-^r. //;^©»^'b> a)«::<i:^SPM 

©^)£i^«cfi6ffl3n2.agsAt.f.tcAs. sfor, ass 

aSteOf^ME;^© J; ^ ^cS^^^ 7 > - ^rJli^WCcl^ 
tflL/. f'-ifajiS3 3'&/M^r7'n-feyt^ai^» h2 7 

fc^Asn, a^{4aaMfflsPM*^s-r2.B$ec#^ 

3ns. cn^CB. yc3-b-:,-!fa--v h2 7t|i-Cig^gA 
t.,,Ba^6«JtCJi»l©i7'U>^2:^C (Etflen-Fbrmel) tC 
J:»)fS14<bSti. SPM?:^-r4iS^{C#lt$nS. 

s^fiSfe J:yf j|fflfits®»JSffl s p M. IS Mfc-rn 

*i*4ti^. T KU;^itfafiiAZW«r±TS-B-*Jf5-CSi 
i!^l,fc<giE4tft,\ ffl|g«'J®ffigK:JPj1-Sigi^©^Sfe 

©/jNCc5ti-S. ^^:c. I±i:^ffij-CB. Ttai^Jf^fi^s 
IN' . COS' \t^-kts.^M.v:.W . c©^MB. a 
i/?i//c«jE©/^7^-:':/iJi«:it;Dr. ^«s^2 IA.-2 1 

A . 2 1B.~2 iBt 0»ISfi6©gSrt. *Sl>B*^ 

«©*^©iijgF«i{c*a. 

[0 04 7 ] |^^WU/£:iSiS>'^•^^-f©«^ai©f^♦^^) 

/c»7'D42y-9-ax^; h2 7«:»A-C*.5. 7"a42'^-!J- 
a--^ h 2 7«iag5©e®fiig©i!!'J5£iB?:«**fc«?>«: 
Sfc®Sfit©tti;'3fi-^?:ffiffl-r5. S^c. E4K:«f'- 
5'fattS4 0*s«^Wtcn^L/r*s. c©f'-i'i2tes 
«:«iii>JSS^giI*©ffifif'- 51 K D*s«gs nr t^i. 
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-iip. T. f {C(t(r7'D-fe2;-!^a-"^ h 2 7K:4>zJIA 
$ti6. 7'ni22;1>-ar.7 h2 7«:J:f)C©7'-i»KD 

S. -OSO. SPM= f (KD) . 
[0048] a*W{c«. co^l3«:J:e<i#^^^ 
a:^ h 2 6 K J: 0 (i#jg«?©^{fi!0^»n = 1 i>mViV 

mmw spt mm^m s p ' tfiT^Kum s n 

[00491 El7S1-5llteffI©J^(C. COIBB^tC J:i<4 
[0050] 

[%W®5!»*]«±> Si?8tfcJ:^Cc. co^{cj:S 
S©»(Bfi6«CM or jiSCCtfi??-r SSI* ©Sifter ??SA:f 

&<xh. ■ct*iio^^©iJ>^ci»«ij5£jii>{w?#e.n 

[Sffi©ffi#^cUiHj] 

tc J: •5{4Stl5£«g©»-^«^©^^S> 

[gi2} ^imsmM^sicmshx^^^i^^tji 



m 3 ] 7i-nm^m>m^mm^^^-i-i'pb 
fl?*sc»«ii>L.«©0 1 ©fi[g»isKa©jiffifl»i©®# 
jsyi^©^?^. 

[H 4 ] !^{c^ ^it-cfif tifc{4aij;e$igrt K» 
ffl-c^rsj:^*. (i-^sWo^a^:, vomrmsmo 

[if#oUi?g] 

1 mmmmt 

2 @Sffi©@® 

3 ^S^.::- 'J Y 

4 flSa- i. h 



10 



20 



30 



40 



5 
6 

7a,7b 
8 

9. 1 0 
1 1 

1 2A,1 2B 

2 1 A,2 1 B 
2 1 A,~2 lA, 

2 2A,2 2 B 
23 
24 
25 
26 
27 
28 
29 
30 

3 1 
3 3 

3 4A,34B 
3 6 

3 7a,3 7b 
38 

3 g 
40 

4 1 

5 I N, COS 
SIN'. COS' 



16 



2 18,~2 1B. 



SP 




SP' 


m^mm 


KD 




SPM 




DZM 




AZW 




I PM 


HS'J&ai'J^iif 


P 




T 




f 




A 


u— !f-©»tH«S 


Al« f t 


sm*©5fc©?gfi 


t. 





• 
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h'>(yAm^mm. 83352 7;i'f*>v;u 

hV7ii»ttffla. 83349 ^>-y>^^. t 



h'^yj&pmmm. 83278 h^»>>i/a 
12 

(72)l%?§« a;uy>'r^-;u 

hV^a^iytfflS. 83362 iy:x-^)V^)l 

T>y;i'^'rf->. 16 
h'^y^j&m^mm. 83355 — 

ar-h, y>:^>x h'^-'fe. 8 



